Pulmonary involvement in patients with malignant lymphoma increases in frequency from 5-10% at initial presentation to -50% of those dying with the disease (Kaplan, 1980; Peckham, 1973; Rosenberg et al., 1961; Sugarbaker & Craven, 1940) . There is good radiological and postmortem evidence that this occurs both by direct invasion from adjacent lymph nodes and by lymphatic or haematogenous dissemination from distant sites (Filly et al., 1976; Robbins, 1953; Stolberg et al., 1964; Vieta & Craven, 1941) . However, histological evidence of early intrathoracic spread has been inadequate compared with that available for the involvement of the intrabdominal organs (Kaplan, 1980; Peckham, 1973; Rosenberg et al., 1961; Sugarbaker & Craven, 1940; Filly et al., 1976; Robbins, 1953; Stolberg et al., 1954; Vieta & Craven, 1941; Goffinet et al., 1977) .
Fibre optic bronchoscopy with endobronchial and transbronchial biopsies, and limited bronchoalveolar lavage has provided diagnostic information in a variety of other pulmonary disorders (Gribetz et al., 1980; Reynolds & Newball, 1974; Haslam et al., 1980) . Therefore, we employed these techniques in a series of newly diagnosed patients with radiological evidence of intrathoracic lymphoma to assess the evidence for further dissemination of the disease and the manner in which it had arisen.
Patients and methods

Patients
Twenty five patients with newly diagnosed lymphoma and a radiological evidence of intrathoracic involvement were bronchoscoped at the Imperial Cancer Research Fund Department of Medical Oncology, St Bartholomew's Hospital over an 18-month period. (Table I ). All gave their (Lister et al., 1978; Sutcliffe et al., 1978) . (Table III) . The lavage procedure employed 300 ml of sterile saline (buffered to pH 7) introduced in 60ml aliquots and aspirated into iced siliconised bottles containing 20ml RPMI 1640 and 1000 units of heparin. The cells obtained by bronchoalveolar lavage were assessed morphologically and by surface markers as previously described. (Habeshaw & Young, 1978; Dorreen et al., 1982) .
Results
Radiology
Radiological abnormalities in the chest were equally distributed between those with HD and NHL with the mediastinum being the most common site of involvement (Table I) . (Table II) . All 3 patients with HD showed direct invasion of the trachea or main bronchi by lymphoma from the surrounding node masses. (Figure 2 ). All 5 patients with NHL had multiple submucosal masses visible at each division of the bronchial tree in the normal sites of bronchus-associated lymphoid tissue. (Figure 1) .
Endobronchial biopsies of similar histological appearance to that of the diagnostic lymph node specimens were obtained in 7/8 patients from the sites of visible involvement and in the eighth patient the transbronchial biopsy was positive. In both HD and NHL the mucosal epithelium was intact over the lymphomatous mass in the submucosa. (Figures 1-6 ). In one patient the appearance of the endobronchial specimens was inconclusive.
The routine cytological specimens were entirely normal in keeping with the intact epithelium. Bronchoalveolar lavage Bronchoalveolar lavage produced an average return of 120 ml with 106 to 108 cells. The relative proportions of macrophages and T and B lymphocytes are given in Table III. In only one patient (MD) with Hodgkin's Disease was there a marked abnormality of the lavage fluid, with decreased macrophages, many Steinberg-Reed For abbreviations see Table H .
Discussion
Fibre optic bronchoscopy disclosed a higher incidence (8/25, 32%) of endobronchial disease at presentation in patients with malignant lymphoma than has previously been appreciated (Gribetz et al., 1980; Phillips et al., 1980) . The pattern of lymphomatous involvement varied with the histological type. All 3 patients with HD showed direct extension into the lumen from the surrounding nodal mass, whereas the 5 patients with NHL showed disseminated involvement of the "bronchus-associated lymphoid tissue" (Bienenstock, 1973) at each bronchial orifice. Patients with HD and a positive bronchoscopy, had lymphoma which was confined to the thorax, whilst in NHL all but one patient had widely disseminated disease outside the chest. Although there are reports of the diagnosis of both HD and NHL on sputum cytology (Giangreco et al., 1980; Supron & Kross, 1964) these have all been in patients with advanced disease. By contrast in this group with newly diagnosed lymphoma the appearances at bronchoscopy, biopsy, and cytology all showed that the surface epithelium remained intact over the lymphomatous deposits.
Bronchoalveolar lavage has been used to investigate the pulmonary lymphoid tissue in both health and in a variety of diseases (Haslam et al., 1980; Hunninghake et al., 1979; Danielle et al., 1977) but not previously in lymphoma. Alveolar macrophages and lymphocytes were present in normal proportions in lymphoma except in one patient with mediastinal nodular sclerosing HD. In this patient the Steinberg-Reed cells may have been shed from the associated infiltrating mass in the tracheal wall; however, the overlying respiratory epithelium was intact. Alternatively, they may have entered the alveoli from the blood stream as do the normal cellular constituents (Hocking & Golde, 1979; van Blusse and van Furth, 1979) . This implies dissemination from the thoracic duct lymph which has been observed to contain Sternberg-Reed cells in association with mediastinal disease (Young, 1956; Watne et al., 1960) . In this case the peripheral blood was normal, and no other disease was found at staging laparotomy therefore treatment was given by mantle radiotherapy. However, relapse has occurred 16 months later with disseminated extranodal disease requiring chemotherapy.
In conclusion, bronchoscopy in newly diagnosed patients with malignant lymphoma with radiological evidence of ML demonstrated a previously unrecognised incidence of endobronchial disease which had arisen by direct infiltration in those with HD in comparison with lymphatic spread in those with NHL. If confirmed by further investigation these findings may provide an explanation for the worse prognosis of some patients with apparently localised Hodgkin's Disease (Mauch et al., 1978; Lee et al., 1980 
